Abstract. Syphilis is a sexually transmitted disease caused by Treponema pallidum. In the State of Piauí, Northeastern Brazil, the units of the Hematology and Hemotherapy Center of Piauí (HEMOPI) receive blood donations to maintain the stock of blood and its derivatives. This study aimed to obtain epidemiological data on the frequency of syphilis in blood donors in the State of Piauí, from 2008 to 2013. This is a descriptive retrospective research based on secondary data with quantitative and exploratory analysis, in which the variables age, gender, school level, marital status, occupation, and municipality where the participants reside were recorded, analyzing the prevalence of syphilis in donors. A total of 233,927 volunteer donations were considered, of which 4,118 were positive for syphilis. The prevalence (1.76%) was analyzed using the ELISA technique, and it was relatively low among blood donations in comparison to other states. The most frequent donations were made by students in the Municipality of Teresina, downtown, and there was a statistically significant association for men, age group of 40-49 years, incomplete elementary school and married marital status. Therefore, it was concluded that the prevalence of syphilis in the State of Piauí is lower than in other states and that updated epidemiological data on the presence of syphilis in blood samples from blood donors has been generated.
Introduction
Syphilis is a problem of great epidemiological apprehension, and there are some criteria to achieve the goal for its eradication (Tavares et al., 2012) . The control of congenital syphilis was considered a priority by the Coordination of the STD/AIDS State Program, in association with other bodies of the State Department of Health of São Paulo State (Paula and Guibu, 2007) . The measures to eradicate syphilis became strong in Brazil in 2007, with the launch of the Elimination Plan of Vertical Syphilis Transmission, incorporated. In 2010, the Elimination Plan of Vertical HIV and Syphilis Transmission promoted critical actions to achieve the proposed goals for the control of acquired (in pregnant women) and congenital syphilis (São Paulo, 2012a) .
The spirochete Treponema pallidum affects women more frequently through sexual intercourse, and hard chancre is the first sign of infection, appearing about three weeks after contagion, being difficult to be diagnosed at this stage in women due to its location in the vaginal canal (primary syphilis).
Afterward, there is hematogenous dissemination of the treponema with the appearance of general signs such as adenopathies and exanthema, which can last up to eight weeks (secondary syphilis). In one to two years, the disease evolution may lead to cardiovascular and neurological complications and gums (tertiary syphilis). Tertiary syphilis may have an incubation period of up to 40 years. Some individuals, due to an immunological barrier or inappropriate antibiotic treatments, develop a latent form of the disease and remain asymptomatic for many years, maintaining a transmissibility potential (Galatoire et al., 2012) .
The detection of syphilis in blood centers is performed through nontreponemal and treponemal tests. VDRL is the commonly used non-treponemal test, which is based on flocculation on blade and evaluation of the disease by known titration, with a diagnostic positivity of 75% for primary syphilis. The disease is confirmed by treponemal test, generally using the ELISA test, which has 85% specificity (São Paulo, 2012b).
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In congenital syphilis, when the infected mother is treated before the 16 th gestational week, the fetus infection can be prevented. If the treatment started after the 18th week, it can no longer prevent the irreversible neural deafness, interstitial keratitis, and bone and joint changes in newborns, even if the disease can be cured. The fetus will be at higher risk if the mother has the disease for less than two years, and the infected baby can develop condyloma and boils up to the first year of life (Habif, 2012 (Brasil, 2002) , determined the mandatory serological screening tests in hemotherapy services for syphilis, Chagas disease, hepatitis B and C, AIDS, HTLV, and malaria (Oliveira et al., 2008) .
Piauí State ranks fourth in cases of live births with syphilis in Brazil, behind the states of Acre, Rondônia, and Roraima, probably due to the underreporting and lack of access to health services in these states. The same can be observed in cases of congenital syphilis in children under one year of age (Brasil, 2012a) .
Thus, as a sequence of previous studies 
Results and discussion
After data analysis, it was found a population of 233,927 blood donors in Piauí State, from 2008 to 2013. The mean age was 32 years, with a standard deviation of 10.46, and a minimum age of 16 years and a maximum one of 69 years. After syphilis screening, a total of 4,188 infected people was identified (1.76%). The frequency of donations throughout the study period was obtained and the percentages of donations year-to-year and their distribution during such period were determined (Table 1) .
There was an increase in the number of donations from 2011 to 2013, and the last year accounted for 43,759 donations (Table 1) . This fact can be explained by the intensification of blood donation campaigns, such as collections carried out in schools, universities and public institutions, and on commemorative days, and awareness campaigns on the importance of blood donation, among other initiatives, resulting in the increase in the number of diagnosis of infectious diseases (Oliveira et al., 2015) .
Regarding the blood donation rates, Piauí State stands out in comparison to Goiás State, for example. The Hematology and Hemotherapy Center of Goiás (HEMOGO) accounted for 27,292, 30,018, 34,955 and 34,207 blood donations, from 2008 27,292, 30,018, 34,955 and 34,207 blood donations, from to 2011 27,292, 30,018, 34,955 and 34,207 blood donations, from , respectively (Rodrigues, 2012 . The analysis of the data from the Hematology and Hemotherapy Center of Piauí (HEMOPI) indicated a syphilis seroprevalence of 1.76%, which is a relatively low rate, compared to those of 4.1% and 2.1%, reported by Andrade et al. (1989) and Oliveira et al. (2008) , respectively. However, other studies pointed out values lower than those found in this study, such as Almeida-Neto et al. (2009) and Rodrigues (2012) , who found values of 0.32% and 0.61%, respectively.
Regarding gender, the number of positive sample for syphilis in the volunteer blood donor population is shown in Table 3 .
As can be observed in Table 3 , the number of positive cases in men, with statistical significance (p < 0.001), is much higher than in women. Similar studies, one carried out in an STD/HIV Screening Center and another in a Blood Center, both in São Paulo State, also pointed out the preponderance of In order to evaluate the age of blood donors (Table 4) , the sample was divided into age groups: under 17, 18-19, 30-39, 40-49 , and over 50 years old. The first (0.5%) and the last (14.2%) groups had the lowest seropositivity rates since the first one was comprised of minors who needed parental consent and the second one of people with low sexual activity. Regarding the last one, in addition to the low sexual activity, the small number of donors over 50 years old is another fact to be considered (Pinto, 2012). The distribution of the disease among individuals older than 16 years, considering age and presence of syphilis in blood donors, is shown in Table 4 .
The most expressive number of cases was found in donors aged 40-49 years, with a relative statistical significance (p < 0.001), followed by the 30-39 years group. A study carried out by Almeida-Neto (2007) in the Paulista Blood Center showed a similar age group, in which the highest number of syphilis cases were diagnosed in the age group ranging from 41 to 50 years old, followed by the 31-40 age group.
In summary, according to the evaluation of the serological profile of blood donors, most of the donations (43,759) were made in 2013 (Table 1) , the prevalence of syphilis in such donors was 1.76% (4,188) (Table 2) , and the highest number of donations and syphilis positivity was observed in men (p < 0.001) ( Table 3 ). The 40-49 age group had the highest number (1,248 donors) of seropositivity for syphilis (p = 0.001) (Table 4) , which, among other reasons, is related to a sexual activity peak, since sexual relationship, especially the unprotected one, is one of the main transmission pathways of syphilis, which can also be transmitted by the contact with mucocutaneous lesions with positive treponemal, or by contaminated blood transfusion, in addition to the transplacental route (Santos and Anjos, 2009) .
School level was also evaluated; this epidemiological indicator was divided into seven groups (Table 5 ). The school-level influenced the number of syphilis infections, as the group with incomplete elementary school had the highest number of infected individuals (p < 0.001). Nevertheless, it is worth mentioning that syphilis was also detected even in the group with higher education, which evidences that the use of knowledge for personal benefit is still neglected since the group with complete high school was the second one with the highest number of cases.
Knowledge about sexually transmitted diseases is usually taught by science teachers in the 7th grade of elementary school, being a topic of the human body study. However, such knowledge seems to be disorganized or insufficient, according to the teenagers' knowledge of the transmission pathways of syphilis. Forty-eight percent of the girls and only 28% of the boys reported vaginal sex as a transmission pathway, and the most alarming fact is the number of individuals without information on this issue: 34% of the girls and 45% of the boys (Brêtas et al. 2009 ).
Regarding the marital status (Table 6 ), the volunteer blood donors, subjected to the screening process, were divided into the following groups: single, married, widowed, separated, divorced, estranged, and others. The highest number of seropositivity was identified in married donors (2,207 cases) (p = 0.001), corresponding to 53.59% of the sample, with statistically significant data; therefore, they showed a higher risk of infection by Treponema. On the other hand, single donors were less likely to develop the disease. The lack of condoms at the time of having sex and the lack of information and orientation were the main reasons, reported by men, for not using condom in sexual relationships, whereas trust in the partner was the main argument reported by women (Pereira, 2009) .
With regards to skin color, the ethnicity distribution of the study population is shown in Table 7 . The donors' ethnicity was characteristic in the present study according to the skin color, as follows: 1) Caucasian, 2) Brazilian Caucasian, 3) Black, 4) Yellow, 5) Indigenous, and 6) Mestizo. The Mestizo group had the highest number of seropositivity for syphilis (2,977 infected donors), with statistically significant data (p < 0.001), corresponding to 79.29% of the positive cases. This ethnic group is the most common in the northeast region of Brazil and in the State of Piauí, and it is represented by people who donated the highest amount of blood during the study period.
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Teresina accounted for more than a half of the positive blood samples (53% of cases) obtained from the Blood Center of Piauí, followed by Parnaíba (8.8%) and Timon (5.9%), which is a municipality belonging to Maranhão State, but surrounding Teresina. Table 10 .
It is important to highlight the high number of cases diagnosed among students since they, even with more information, this group had the highest syphilis prevalence.
In Brazil, serological test in donor screening to detect pathologies is mandatory if there is no specification regarding the type of test to be carried out (treponemal or non-treponemal) as reported by Brasil (2004) . The majority of hemotherapy services use a nontreponemal test, the VDRL or RPR, due to two reasons: the lowest cost and the lowest rate of bag discard (Sáez-Alquézar et al., 2007) .
The treponemal infection starts almost imperceptibly, as treponemas invade the body and stay there in an imperceptible way, and such initial phase is highly contagious. When the infection develops, it infects the organism abruptly into secondary syphilis, causing rashes, which the body tries to eliminate throughout the skin. The third stage of this pathology is detectable by the manifestation of signs and symptoms, causing lesions in the brain, heart, blood vessels, liver, and kidneys. Until it reaches its most developed stage (quaternary), it causes cerebral and spinal cord degeneration, it suppresses sensory capability and establishes the inability to write, speak and even think (Mohana, 2002) . In general, once introduced into the body, the treponema spreads to it without causing lesions, which takes from 9 to 90 days, with an average of 21 days to develop the chancre at the entry point. Treponema will influence in the production of non-treponemal antibodies and specific treponemal antibodies and antigens; thus, the antibodies will provide a diagnosis of the disease (Kumar et al., 2008) .
Conclusion
The 
